Drainage of the inferior vena cava directly into the left atrium is a rare but well recognised anomaly of systemic venous drainage. It has been reported in isolation and in association with other cardiac defects. We report a case of anomalous drainage of the inferior vena cava into the left atrium in association with total anomalous pulmonary venous drainage of the supracardiac type, a hitherto unreported combination.
Drainage of the inferior vena cava directly into the left atrium is a rare but well recognised anomaly of systemic venous drainage. It has been reported in isolation and in association with other cardiac defects. We report a case of anomalous drainage of the inferior vena cava into the left atrium in association with total anomalous pulmonary venous drainage of the supracardiac type, a hitherto unreported combination.
Case report A 7 month old boy presented with a three month history of intermittent cyanosis, breathlessness, and failure to thrive. A diagnosis of supracardiac total anomalous pulmonary venous drainage to the innominate vein was made at cardiac catheterisation and angiocardiography. The aortic saturation was 85% and the pulmonary artery pressure was 44/16 mm Hg. The ratio of the right to the left ventricular peak systolic pressure was 0-63.
Corrective surgery was performed through a left anterolateral thoracotomy with trans-sternal extension. A 12cm common pulmonary venous channel was unobstructed throughout its course. The left atrium was larger than normally expected in this anomaly and there was a 12 mm secundum atrial septal defect. Cardiopulmonary bypass was established, a single systemic venous cannula being introduced through the right atrial appendage. Under circulatory arrest at 16°C, with both venae cavae snared, the left atrium was opened posteriorly. The atrial septal defect was closed by direct suture and the common pulmonary venous channel was anastomosed to the left atrium. The ascending pulmonary vein was ligated. Postoperative progress was uneventful and he was discharged home.
Three months later his mother noticed cyanosis of the lips on exertion. At the age of 3 years, he was found to be centrally cyanosed with mild finger clubbing. Repeat cardiac catheterisation was performed via the right femoral vein. The catheter was manoeuvred easily from the inferior vena cava into the left atrium and with more difficulty into the superior vena cava. There was oximetric evidence of a significant right to left shunt, the left ventricular saturation being 89%. Through a median sternotomy cardiopulmonary bypass was established with bicaval cannulas. The inferior vena cava was cannulated directly as it could not be entered from the right atrium. The atrial appendages were morphologically normal. The azygos vein was not dilated. The right atrium was opened and the atrial septum was seen to be intact apart from a 2 mm defect within the previous repair. The coronary sinus was in the normal position, draining into the right atrium. The inferior vena caval orifice was not visible as it drained directly into the left atrium-to the left of the inferior portion of the interatrial septum. The atrial septum was excised and replaced by an oval patch of calf pericardium directing the inferior vena cava into the right atrium.
The boy has made a satisfactory recovery and three months after operation is symptom free.
Discussion
Anomalies of systemic venous drainage have been reported extensively but drainage of the inferior vena cava directly into the left atrium is rare. It has been reported in isolation on three occasions' -and has recently been described in association with a secundum atrial septal defect and hemianomalous pulmonary venous drainage in one patient and with tetralogy of Fallot in another.4 It has also been reported in association with multiple pulmonary arteriovenous fistulas.5 The diagnosis may be obscured by the presence of other cardiac defects. One of the cases described by Sanchez and Human highlights the problem. In this patient, it was recognised only at repeat cardiac catheterisation, performed because of cyanosis after total repair of Fallot's tetralogy. In our case the patient had previously undergone redirection of supracardiac total anomalous pulmonary venous drainage. Because only one venous cannula was introduced into the right atrium to establish cardiopulmonary bypass the anomalous drainage of the inferior vena cava was not suspected. Caval snares obscured the orifice of the inferior vena cava in the left atrium. Visualisation of this might have been easier had snares not been used.
Functional drainage of the inferior vena cava into the left atrium has also been reported. This has been attributed to 
